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Abstract of EP0572327 

The battery pack has a detection aperture (102, 
104, 108) formed along a center line (X-X) of a 
bottom surface (16) arranged such that the 
detection aperture is engaged with a convexed 
portion of a battery charger. Therefore, whether 
or not the battery pack is properly attached to the 
battery charger can easily be detected. Further, a 
battery pack is arranged such that an aperture is 
formed on an outer surface of the battery pack 
and an output terminal (38) is inwardly disposed 
on the aperture. Therefore, damage to the 
batteries in the battery pack caused by a short- 
circuit resulting from products made of 
conductive metal material such as key ring, 
necklace, chain or the like contacting the 
respective ends of the output terminals disposed 
on the outer surface of the battery pack can be 
prevented. Furthermore, the battery pack is 
arranged such that an aperture (88) for 
discharging dust or the like is formed on a bottom 
portion of a hole into which an electrode is 
disposed. 
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Description 

Field of the Invention 

The present invention relates to a battery cartridge 
or battery pack having a plurality of batteries accommo- 
dated therein for use in a DC (direct current) power sup- 
ply of electrical machinery and apparatus. 

Background of the Invention 

An example of a conventional battery cartridge 
(hereinafter referred to as a battery pack) that has pre- 
viously been disclosed in Japanese patent application 
JP-A-4 286 876 (publ. 1 2 Oct. 1 992), and corresponding 
US Patent US-A-5 249 927 (publ. 28 Sept. 1993) to the 
same assignee of the present application will be de- 
scribed below. 

FIG. 1 of the accompanying drawings shows battery 
charger 12 with a battery pack 10 attached and FIG. 2 
shows an example of such battery charger 12 without a 
battery pack attached. 

As illustrated, the battery charger 12 is a molded 
product of a plastic material and has a recessed portion 
51 onto which the battery pack 10 is attached. The bat- 
tery charger 1 2 comprises a primary circuit portion 52 
having a power supply transformer or the like and a sec- 
ondary circuit portion 53 having a rectifying circuit or the 
like. The battery charger 1 2 further includes an AC (al- 
ternating current) cord 54 having a plug connected to 
the primary circuit portion 52. 

As shown in FIG. 2, the secondary circuit portion 53 
includes an adaptor plug 55 from which a DC power is 
supplied, first and second terminals 56, 57 from which 
a charging power is supplied and a third terminal 58 from 
which a temperature detecting signal is input to the bat- 
tery charger 1 2. The adaptor plug 55 is provided so that 
the electrical machinery and apparatus can be operated 
by directly utilizing a DC power supplied from the AC 
power supply instead of the battery pack 10. 

The three terminals 56, 57 and 58 are formed as 
leaf springs so that they can be deformed flexibly. A 
spring constant of the third terminal 58 is selected to be 
substantially 2/3 of those of the first and second termi- 
nals 56, 57. The first, second and third terminals 56, 57, 
58 are assembled into a molded plate 60 and the molded 
plate 60 is disposed on the bottom surface of the re- 
cessed portion 51 . The molded plate 60 is colored a in 
proper color such as blue or the like, which is different 
from the color (black) of the case 59 of the battery pack 
10. 

The secondary circuit portion 53 includes a control 
circuit (not shown). The control circuit is operated to con- 
trol the charging of the battery within the battery pack 
10 and controls the charging state of the battery on the 
basis of a so-called-AV charging completion method in 
which a voltage between the first and second terminals 
56, 57 is progressively increased by the start of the 



charging and the charging is ended when the voltage is 
lowered a little after the voltage had reached the peak 
value. 

The aforesaid control circuit detects the tempera- 

5 ture of a battery that is being charged on the basis of a 
temperature detecting signal from a temperature detect- 
ing element provided on the bottom surface of the bat- 
tery pack 10. When such detected temperature of the 
battery exceeds a predetermined value, the control cir- 

10 curt interrupts a charging current supplied from the first 
and second terminals 56, 57 to the battery thereby to 
disable the battery charger 1 2 from charging the battery. 

As shown in FIG. 1, the battery pack 10 includes a 
casing 18 that comprises an upper casing 14 and a bot- 

*5 torn casing 16. The casing 18 is so arranged as to ac- 
commodate therein a plurality of batteries. 

FIGS. 3A and 3B show the battery pack 10 with cy- 
lindrical batteries 21 through 25 accommodated within 
the battery pack 10. More specifically, FIG. 3A is a dia- 

20 gram showing the inside of the battery pack 1 0 with the 
bottom casing 16 removed. FIG. 3B is a cross-sectional 
view taken along the line III - III in FIG. 3A. 

The batteries 21 through 25 may be nickel-hydro- 
gen secondary batteries and are arranged in parallel to 

2S one another as shown in FIGS. 3A and 3B. The elec- 
trodes of the batteries 21 to 25 are connected by means 
of conductive plates 32. Hence, the five batteries 21 to 
25 are constructed as a combination battery 27 in which 
the batteries 21 to 25 are electrically connected in se- 

30 ries. An insulating sheet 34 is disposed between the 
electrodes of the batteries 21 to 25 and the conductive 
plates 32. 

The combination battery 27 includes first and sec- 
ond electrodes 36 and 38 of positive and negative po- 

35 larities for effecting the charging and discharging. A tem- 
perature detecting element 42 such as a thermistor or 
the like and a breaker (not shown) are disposed under 
the two electrodes 36, 38. The first and second elec- 
trodes 36, 38, the temperature detecting element 42 and 

40 the breaker (not shown), etc. , are supported by a mold- 
ed member 44 disposed between the two batteries 21 
and 22. 

The electrodes 36, 38 of the combination battery 27 
constitute output terminals of the battery pack 10. 

« Hence, the electrodes 36, 38 will be referred to as output 
terminals 36, 38, if necessary. 

A third electrode 40 that outputs a temperature de- 
tecting signal is further disposed under the battery 21 . 
The third electrode 40 is formed as a thin plate that con- 

50 stitutes a leaf spring. The third electrode 40 may be di- 
rectly bonded to the battery 21 by an adhesive or at- 
tached to the molded member 44. 

Two lead wires 42A and 42B are connected to the 
temperature detecting element 42. The temperature de- 

55 tecting element 42 is connected to the first electrode 36 
by means of the first lead wire 42A, and the temperature 
detecting element 42 is connected to the third electrode 
40 by means of the second lead wire 42B. 
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The combination battery 27 and the three elec- 
trodes 36, 38 and 40 are disposed so as to contact with 
the inner surface of the upper casing 14. 

FIG. 4 shows a configuration of the bottom surface 
of the casing 18, i.e., the outer surface of the bottom 
casing 1 6. The bottom casing 1 6 has on its outer surface 
eleven recessed portions 16A through 16K formed and 
three through-holes 16a, 16b and 16c bored there- 
through. Of the three through-holes 16a, 16b and 16c, 
the two through-holes 16a, 16b are bored through the 
recessed portions 16D and 16E, respectively. 

The three through-holes 16a, 16b, 16c are bored 
through the outer surface of the bottom casing 16 at 
three positions corresponding to the three electrodes 
36, 38 and 40 of the battery pack 10. Therefore, when 
the upper casing 14 is covered with the bottom casing 
16 to form the casing 18 and the batteries 21 to 25 are 
accommodated within the casing 18, the three elec- 
trodes 36, 38, 40 are exposed from the corresponding 
three throughholes 16a, 16b, 16c, respectively. 

The eight recessed portions 1 6C through 1 6J and 
the two through-holes 16a, 16b are disposed in associ- 
ation with spacings 28A through 28D of the batteries 21 
to 25. 

As shown in FIG. 4, on the outer surface of the bot- 
tom casing 16, symbols +, - and _L encircled by the sym- 
bol o, which are adjacent to the three electrodes 36, 38, 
40, are formed. These symbols are formed by forming 
concavities and convexities on the form of the bottom 
casing 16 when the plastic material is molded. 

The bottom casing 16 is colored in black and the 
portion within a dashed line 20 encircling the three 
through-holes 16a, 16b, 16c is colored in another color 
such as blue. 

On the bottom surface of the recessed portion 51 
of one battery charger 1 2, convexes portions 61 A, 61 B, 
61 C are formed. The convex portions 61 A, 6 1 B, 61 C are 
disposed so as to be engaged with the corresponding 
recessed portions 161, 16G, 16H of the battery pack 10. 

Of such recessed portions 161, 16G and 16H, the 
outside recessed portions 161, 16G are referred to as 
detection apertures and the inside larger recessed por- 
tion 16H is referred to as a locking aperture. The detec- 
tion apertures 161, 16G function to detect whether or not 
the battery pack 10 is properly attached to the battery 
charger 12 or the like. 

When the battery pack 10 is properly attached to 
the battery charger 12, the two convexed portions 61 A, 
61 B are properly inserted into the detection apertures 
161, 16G, respectively. Conversely, when the battery 
pack 10 is not properly attached to the battery charger 
12, the two convexed portions 61 A, 61 Bare not inserted 
into the corresponding recessed portions 161, 16G and 
the bottom surface of the battery pack 10 is caused to 
rise from the bottom surface of the recessed portion 51 
of the battery charger 1 2. 

The locking aperture 16H functions to support the 
battery pack 10 so that the battery pack 10 attached to 



the battery charger 1 2 is prevented from being moved 
uselessly during charging. 

When the proper battery pack 10 is attached to the 
battery charger 12, the three electrodes 36, 38, 40 of 
s the combination battery 27 exposed from the through- 
holes 16a, 16b, 16c of the bottom casing 16 are respec- 
tively brought in contact with the three terminals 56, 57, 
58 of the battery charger 12. 

Since either of the three electrodes 36, 38, 40 and 
10 the three terminals 56, 57, 58 are formed of the mem- 
bers that can be deformed with flexibility, e.g., leaf 
springs as described above, both of the three electrodes 
36, 38, 40 and the three terminals 56, 57, 58 can be 
reliably brought in contact with one another by spring 
is force of such resilient members. As described above, 
the spring constant of the third terminal 58 is selected 
to be small as compared with those of other remaining 
terminals 56 and 57 so that, even when the battery pack 
10 without the third electrode 58 is attached to the bat- 
tery charger 12, the bottom surface of the battery pack 
10 can be protected from being damaged. 

In the aforesaid example of the prior art, the bottom 
casing 16 of the battery pack 10 includes the detection 
apertures 161, 16G and whether the battery pack 10 can 
be properly attached to the battery charger 1 2 is deter- 
mined by detecting whether or not the convexed por- 
tions 61 A, 61 B on the bottom surface of the recessed 
portion 51 of the battery charger 12 are properly en- 
gaged with the detection apertures 161, 16G. This ar- 
rangement can be can be utilized not only between the 
battery pack 10 and the battery charger 12 but also be- 
tween the battery pack 10 and electrical machinery and 
apparatus that utilizes the battery pack 10 as a power 
source. 

In the aforesaid battery pack 10, i.e., the output ter- 
minals 36, 38 are exposed from the apertures 16a, 1 6b. 

When the battery pack 10 is not properly attached 
to the battery charger 12, the battery pack 10 is caused 
to rise from the battery charger 12 by an amount corre- 
sponding to the height of the convexed portions 61 A, 
61 B and then inclines. If an inclination angle of the bat- 
tery pack 10 is large, whether or not the battery pack 10 
is properly attached to the battery charger 12 can easily 
be detected. If on the other hand, the inclination angle 
is small, then it becomes more difficult to detect whether 
or not the battery pack 10 is properly attached to the 
battery charger 12. 

In order to increase the inclination angle, the 
heights of the convexed portions 61 A, 61 B of the battery 
charger 12 must be increased and the depths of the de- 
tection apertures 161, 16G of the battery pack 10 must 
be increased, which, however, makes the molding treat- 
ment of the battery charger 12 and the bottom casing 
16 impossible. 

To increase the inclination angle of the battery pack 
10 without changing the heights of the convexed por- 
tions 61 A, 61 B of the battery charger 12, the convexed 
portions 61 A, 61 B of the battery charger 12 and the de- 
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tection apertures 161, 16G of the battery pack 10 must 
be tormed at the positions nearer to the center position. 

In the aforesaid example of the prior art, as shown 
in FIG. 4, the detection apertures 161, 16G are bored 
through the bottom casing 1 6 of the battery pack 1 0 side 
by side at one of its side portions and are not formed at 
the center thereof. 

Further, the battery pack 10 has mounted thereon 
an identification marker (not shown) that indicates the 
condition that the battery was already utilized and 
charged. Such identification marker is disposed at a 
front end portion 16-1 (see FIG. 3B) of the bottom casing 
16 of the battery pack 10 so that the dimension of the 
battery pack 10 is increased in its longitudinal direction 
by an amount corresponding to the protruded portion of 
the identification marker. 

FIGS. 5A, 5B and FIGS. 6A, 6B show other exam- 
ples of the conventional battery pack 10. in these exam- 
ples of the conventional battery pack 10, the electrodes 
36, 38, i.e., output terminals 36, 38, are disposed at po- 
sitions different from those of the example shown in FIG. 
4. However, the electrodes 36, 38, i.e., output terminals 
36, 38, are both exposed on the outer surface of the cas- 
ing 18. Thus, there is the risk that the batteries within 
the battery pack 10 will be damaged when the elec- 
trodes 36, 38, i.e., output terminals 36, 38, are short- 
circuited by conductive metal products such as a key 
ring, a necklace, a chain or the like. 

It is another problem that dust or the like may collect 
on the electrodes which could result in the electrical con- 
nection between the electrodes and the connection ter- 
minals of the battery charger or electrical machinery and 
apparatus to fail. 

Objects and Summary of the Invention 

Accordingly, it is an object of the present invention 
to provide an improved battery pack in which some at 
least of the aforesaid shortcomings and disadvantages 
encountered with the prior art can be eliminated. 

More specifically, it is an object of the present in- 
vention to provide a battery pack in which it can be easily 
determined whether or not a battery pack is properly at- 
tached to a battery charger. 

It is another object of the present invention to pro- 
vide a battery pack having an identification marker 
formed thereon without sacrificing the volume of the in- 
side of the casing. 

These and other objects are met by the battery pack 
defined in the appended claims. 

The various features and advantages of the present 
invention will become apparent from the following de- 
tailed description of illustrative embodiments thereof to 
be read in conjunction with the accompanying drawings, 
in which like reference numerals are used to identify the 
same or similar parts in the several views. 



Brief Description of the Drawings 

FIG. 1 is a perspective view illustrative of an exam- 
ple of a conventional battery pack attached to a bat- 

5 tery charger; 

FIG. 2 is a perspective view illustrative of an exam- 
ple of a conventional battery charger; 
FIG. 3A is a diagram used to explain an example of 
the conventional battery pack; 

io FIG. 3B is a cross-sectional view taken along the 
line III - III in FIG. 3A; 

FIG. 4 is a bottom view illustrative of an example of 
the conventional battery pack; 
FIGS. 5A, 5B and FIGS. 6A, 6B are perspective 
is views illustrative of examples of conventional bat- 
tery packs, respectively; 

FIG. 7 is a perspective view illustrative of a battery 
pack used in an embodiment of the present inven- 
tion; 

20 FIG. 8A is a fragmentary cross-sectional view illus- 
trative of a front end portion of a bottom casing of 
the battery pack shown in FIG. 7; 
FIG. 8B is a front view thereof; 
FIGS. 9A and 9B are schematic diagrams showing 

25 examples of connection terminals that are inserted 
into holes of the battery pack shown in FIG. 7, re- 
spectively; 

FIG. 10 is a perspective view illustrative of an ap- 
pearance of a battery pack according to a first em- 

30 bodiment of the present invention; 

FIG. 1 1 A is a plan view illustrative of a casing of the 
battery pack shown in FIG. 10; 
FIG. 11 B is a side view thereof; 
FIG. 11 C is a bottom view thereof; 

35 FIG. 12 is a cross-sectional view taken along the 
line XII -XII of FIG. 10; 

FIG. 13A is an end view illustrative of a front end 
portion of the battery pack shown in FIG. 10; 
FIG. 13B is a cross-sectional view taken along the 

40 line XIII -XIII in FIG. 10; 

FIG. 14A is a side elevation view illustrative of an 
identification marker used in an embodiment of the 
present invention 
FIG. 14B is a plan view thereof; 

45 FIGS. 1 5A and 1 5B are diagrams showing the con- 
dition that an identification marker formed on a bat- 
tery pack is in use, respectively; 
FIG. 16 is a bottom view illustrative of the battery 
pack according to a second embodiment of the 

50 present invention; 

FIG. 1 7 A is a perspective view illustrative of the bat- 
tery pack according to a third embodiment of the 
present invention; 

FIG. 17B is a fragmentary cross-sectional view of a 
& 5 main portion of the battery pack according to the 
third embodiment of the present invention; 
FIG. 1 8A is a perspective view illustrative of the bat- 
tery pack according to a fourth embodiment of the 
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present invention; 
FIG. 18B is a fragmentary cross-sectional view of 
the battery pack according to the fourth embodi- 
ment of the present invention; 

FIG. 1 9A is a fragmentary cross-sectional view il- 5 
lustrative of a front end portion of a bottom casing 
of the battery pack; FIG. 1 9B is a front view thereof; 
FIG. 20A is a fragmentary cross-sectional view il- 
lustrative of a front end portion of a bottom casing 
of the battery pack according to another variant; and 
FIG. 20B is a front view thereof. 

Detailed Description of the Preferred Embodiments 

Referring to the drawings in detail, and initially to 
FIGS. 7 to 1 6, a battery pack according to a first embod- 
iment of the present invention will be described below. 
In FIGS. 7 to 16, like parts corresponding to those of 
FIGS. 1 to 4 are marked with the same references and 
therefore need not be described in detail. 

FIG. 7 is a perspective view illustrative of an appear- 
ance of the battery pack 10 of the instant invention. As 
shown in FIG. 7, the battery pack 1 0 includes the casing 
1 8 which comprises the upper-casing 1 4 and the bottom 
casing 16. 

In this example, cylindrical batteries are disposed 
in two rows within the battery pack 1 0 and four batteries 
are accommodated within the battery pack 10 in total. 
Such four batteries may be electrically connected in se- 
ries to form a combination battery. 

Around the bottom surface of the battery pack 10, 
there are formed holes 120, 122, 124, 126 (only the 
holes 124, 126 are shown in FIG. 7). These holes 120 
to 1 26 are adapted to receive corresponding protruded 
portions formed on a battery accommodating portion 
when the battery pack 10 is attached to the battery ac- 
commodating portion of electrical machinery and appa- 
ratus. 

As shown in FIG. 7, concave portions 80, 82 are 
formed on the front end portion 16-1 of the bottom cas- 
ing 16 and the first and second electrodes 36, 38 of the 
combination battery are disposed at the bottom surfaces 
of the concave portions 80, 82. 

The electrodes 36, 38 function as charging elec- 
trodes when the battery pack 10 is attached to the bat- 
tery charger to charge the batteries. Also, the electrodes 
36, 38 function as power supply electrodes when the 
battery pack 10 is attached to the electrical machinery 
and apparatus to supply power. 

FIGS. 8A and 8B show an example of a structure 
of the first electrode 36 disposed on the concave portion 
80, respectively. FIG. 8 A is a fragmentary cross-section- 
al view illustrative of the front end portion 16-1 of the 
bottom casing 16, and FIG. 8B is a front view thereof. 
As illustrated, a hole 84 of substantially circular config- 
uration is formed through the bottom surface of the con- 
cave portion 80. The first electrode 36 is disposed along 
the inner surface of the hole 84. The second electrode 
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38 that is disposed on the concave portion 82 may be 
arranged similarly as shown in FIGS. 8A and 8B. 

FIGS. 9A and 9B show an example of connection 
terminals 90 that are coupled to the electrodes 36, 38 
of the battery pack 10. The connection terminals 90 are 
disposed on the battery accommodating portion of the 
battery charger or electrical machinery and apparatus. 
The connection terminal 90 has a columnar configura- 
tion corresponding to the hole of the battery pack 10, 
and two springs 92A, 92B are disposed on the columnar 
surface thereof. 

FIG. 10 is a perspective view illustrative of an ap- 
pearance of the battery pack 10 according to the first 
embodiment of the present invention. As shown in FIG. 
1 0, the battery pack 1 0 includes a casing 1 8 which com- 
prises an upper casing 14 and a bottom casing 16. 

FIGS. 11 A, 118 and 11 C show in more detail the 
casing 18 of the battery pack 10. FIG. 11 A is a plan view 
thereof, FIG. 1 1 B is a side view thereof and FIG. 1 1 C is 
a bottom view thereof. FIG. 12 is a cross-sectional view 
taken along the line XII - XII of FIG. 10. FIG. 13A Is an 
end view illustrative of the front end portion of the battery 
pack 10 and FIG. 13B is a cross-sectional view taken 
along the line XIII - XIII of FIG. 10. 

As shown in FIG. 13B, according to this embodi- 
ment, the cylindrical batteries are disposed in two rows 
within the battery pack 10 and four batteries are accom- 
modated within the battery pack 10 in total. Similar to 
the example of the prior art, the four batteries may be 
electrically connected in series to form a combination 
battery. 

Referring to FIGS. 11 A to 11C and FIG. 12, the bot- 
tom casing 16 of the battery pack 10 has on its bottom 
surface recessed portions 102, 104, 108, 112 formed 
along a center line X - X and a recessed portion 106 
formed along the side portion thereof. The recessed por- 
tions 1 02, 1 04, 1 06 are used as detection apertures and 
the recessed portions 108, 112 are used as locking ap- 
ertures. 

Whether or not the battery pack 10 is properly at- 
tached to the battery charger can be detected by the 
detection apertures 102, 104, 106. The battery pack 10 
that is attached to the battery charger can be supported 
at that position by the locking apertures 108, 112. 

Holes 120, 122, 124 and 126, each having a rib, are 
formed around the bottom surface of the bottom casing 
16. The holes 120 to 126 are adapted to receive corre- 
sponding protruded portions formed on the battery ac- 
commodating portion when the battery pack 10 is at- 
tached to the battery accommodating portion of the elec- 
trical machinery and apparatus. 

Concave portions 80, 82 are formed on the front end 
portion 16-1 of the bottom casing 16. First and second 
electrodes 36, 38 of the combination battery are dis- 
posed on the bottom surfaces of the concave portions 
80, 82 as shown in FIG. 13A. 

The electrodes 36, 38 function as charging elec- 
trodes when the battery pack 10 is attached to the bat- 
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tery charger to charge the batteries. Also, the electrodes 
36, 38 function as power supply electrodes when the 
battery pack 10 is attached to the electrical machinery 
and apparatus as a power source. 

According to this embodiment, the detection aper- s 
lures 102, 104 are formed on the bottom surface of the 
bottom casing 1 6 along the center line X - X and also at 
its substantially central portion so that, when the battery 
pack 10 is not properly attached to the battery charger, 
the battery pack 10 is considerably inclined by the pro- 
trusions (not shown) formed on the battery charger. 
Thus, there is the advantage that whether or not the bat- 
tery pack 10 is properly attached to the battery charger 
can easily be detected. 

Further, since the detection apertures 102, 104 are 
formed between the four batteries that are disposed in 
two rows, the battery pack 10 need not be increased in 
size even though the detection apertures 102, 104 are 
formed. 

The front end portion of the bottom casing 16 has a 
marker formed along the center line X - X. The marker 
functions to determine whether or not the battery pack 
10 was already charged or whether or not the battery 
pack 10 was finished in use. 

FIG. 14A is a side elevation view of the marker, and 
FIG. 14B is a plan view thereof. As shown in FIGS. 1 4 A 
and 14B,the marker comprises a concave portion 114 
formed along the center line X - X (see FIG. 11 C), a slid- 
er 118 disposed within the concave portion 114 so that 
it can be slidably moved therein, and an aperture 116 
formed adjacent to the concave portion 114. 

The slider 118 includes a plate portion 11 8A of sub- 
stantially rectangular configuration and a protruded por- 
tion 118B disposed at the top of the plate portion 118A. 
The respective side portions of the plate portion 11 8 A 
are in engagement with grooves 114A formed along the 
wall surfaces of the concave portion 11 4 so that the slid- 
er 118 can be slid along the center line X - X within the 
concave portion 114. 

The concave portion 114 has on its rear portion 
formed a hole 114B to receive the plate portion 118A of 
the slider 118. When the slider 118 is moved inwardly 
along the center line X - X, the plate portion 118A is ac- 
commodated into the hole 114B. 

A part of the lower side surface of the plate portion 
118A of the slider 118 is exposed by the aperture 116 
so that, if the lower side surface of the plate portion 118A 
is marked with a proper symbol or colored in proper color 
and the slider 1 1 8 is slid along the center line X - X, then 
the above-mentioned symbol or color can be visually 
confirmed through the aperture 116. 

Even when the aperture 116 is not provided, if the 
slider 118 is moved outwardly along the center line X - 
X r then the plate portion 118A is ejected from the hole 
114B of the concave portion 114 and the lower surface 
thereof is exposed so that such symbol or color can be 
visually confirmed. 

The marker according to this embodiment is ar- 



10 

ranged as described above so that the identification 
mark on the slider 118 can be visually confirmed by sli- 
dably moving the slider 118. Thus, the user can know 
that the batteries in the battery pack 10 were already 
charged or finished in use. 

FIGS. 15A and 15B show the condition that the 
marker formed on the battery pack 10 is in use. More 
specifically, FIG. 15A shows the case that the battery 
pack 1 0 is attached to a battery accommodating portion 
90 of electrical machinery and apparatus, and FIG. 1 5B 
shows the case that the battery pack 10 is attached to 
a battery charger 92. 

In the example shown in FIG. 15A, the battery ac- 
commodating portion 90 of electrical machinery and ap- 
paratus includes a protrusion 90A so that, when the bat- 
tery pack 10 is moved in the arrow L direction while it is 
in contact with the bottom surface of the battery accom- 
modating portion 90, the protrusion 90A is engaged with 
the protruded portion 1 1 8B of the slider 1 1 8, thereby the 
slider 118 being pushed inwardly. Therefore, when the 
slider 118 is moved inwardly, the identification mark 
formed on the lower surface of the plate portion 118A, 
provides a proper identification symbol representative 
of the fact that the batteries in the battery pack 10 were 
finished in use which can be seen visually. 

In the example shown in FIG. 15B, the battery 
charger 92 includes on its bottom surface an engage- 
ment member 94 that is upwardly spring-biased by a 
spring 94A, for example. The engagement member 94 
has on its top formed an inclined surface. 

Accordingly, if the battery pack 1 0 is attached to the 
battery charger 92 in the direction shown by an arrow L 
in FIG. 15B while it is in contact with the bottom surface 
of the battery charger 92, then the protruded portion 
118B of the slider 118 is engaged with the engagement 
member 94, thereby moving the engagement member 
94 downwardly. 

If the battery pack 10 is ejected from the battery 
charger 92 in the arrow R direction in FIG. 1 5B after the 
charging was ended, the protruded portion 118B of the 
slider 118 is engaged with the engagement member 94 
so that the slider 118 is withdrawn outwardly. Therefore, 
when the slider 118 is moved outwardly, the identifying 
symbol formed on the lower surface of the plate portion 
118A, e.g., a proper identification symbol representing 
that the charging of batteries is finished, can be con- 
firmed visually. 

The slider 118 may be arranged so that the user can 
move the slider 118 manually. In such case, when the 
user moves the slider 118 with fingers, the identification 
symbol that the batteries were finished in use or that the 
batteries were already charged can be displayed. 

Since the identification marker that determines that 
the batteries were finished in use or that they were al- 
ready charged is formed on the bottom casing 1 6 as de- 
scribed above, increasing the battery pack 10 in size in 
its longitudinal direction can be avoided. 

FIG. 16 shows the battery pack according to a sec- 
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ond embodiment of the present invention. In this em- 
bodiment, as shown in FIG. 16, a detection aperture 110 
is formed along the center line X - X. The detection ap- 
erture 110 has a width smaller than that of the adjacent 
locking aperture 108. That is, the width of the detection s 
aperture 110 in the direction perpendicular to the center 
line X - X is smaller than the width of the locking aperture 
108. 

When the battery pack 1 0 is attached to the battery 
charger or the battery pack accommodating portion of 10 
electrical machinery and apparatus, a lock pin (not 
shown) whose size is matched to the locking aperture 
108 is engaged with the locking aperture 108. If the di- 
mension of the detection aperture 1 1 0 is larger than that 
of the locking aperture 108, then the lock pin may en- is 
gage with the detection aperture 110 before it engages 
with the locking aperture 108. 

Therefore, if the dimension of the detection aperture 
1 1 0 is selected to be smaller than that of the locking ap- 
erture 1 08, then the lock pin, which should engage with 20 
the locking aperture 108, can be prevented from inad- 
vertently engaging with the detection aperture 110. 

Furthermore, as shown in FIG. 16, the battery pack 
10 includes proper information elements 130, 132. The 
information elements 1 30, 1 32 may include a detector 25 
for detecting a temperature of battery, a voltage detector 
for detecting a remaining capacity of battery and an 
identifying apparatus for identifying the types of the bat- 
teries. 

One of the information elements 1 30, 1 32 may be 30 
the temperature detecting element 42 as earlier noted 
in the example of the prior art. In such case, the third 
terminal 40 (see FIGS. 3A, 3B) from which the temper- 
ature detection signal of the temperature detection ele- 
ment 42 is output may be disposed at the proper posi- 3S 
tion. 

According to the present invention, whether or not 
the battery pack 10 is properly attached to the battery 
charger can easily be detected. 

According to the present invention, whether or not 40 
the battery pack 1 0 is properly attached to the battery 
accommodating portion of electrical machinery and ap- 
paratus can easily be detected. 

Further, according to the present invention, detec- 
tion apertures can be formed on the bottom surface of 45 
the battery pack without increasing the dimensions of 
the battery pack. 

Furthermore, according to the present invention, an 
identification marker that is used to determine whether 
the batteries were finished in use or already charged can so 
be provided without increasing the dimension of the bat- 
tery pack 10. 

FIGS. 17A, 17B and FIGS. 18A, 18B show battery 
packs according to third and fourth embodiments of the 
present invention. In the third and fourth embodiments 55 
of the present invention, the electrodes 36, 38, i.e., out- 
put terminals 36, 38, are disposed on the front end por- 
tion 16-1 of the bottom casing 16 and the concave por- 



tions 80, 82 are not formed, unlike the embodiment 
shown in FIG. 7. 

As illustrated, apertures 172, 174 are formed, 
through the front end portion 16-1 of the bottom casing 
16, and the electrodes 36, 38 are disposed at the posi- 
tion very slightly spaced from the apertures 172, 174 in- 
wardly. The electrodes 36, 38 are shaped specifically so 
that they can receive and come in reliable contact with 
the connection terminals 90 of the corresponding bat- 
tery charger or battery accommodating portion of elec- 
trical machinery and apparatus. 

In the third embodiment shown in FIGS. 17A, 17B, 
the apertures 1 72, 1 74 of the bottom casing 1 6 are rec- 
tangular in shape so as to accept the connection termi- 
nals 90 which are rectangular in cross section. The elec- 
trodes 36, 38 are made of thin plate materials which are 
curved in a U-shape. Contact portions 36A, 38A whose 
cross sections are small are formed at the entrances of 
the electrodes 36, 38. 

In the fourth embodiment shown in FIGS. 18A, 18B, 
the apertures 172, 174 of the bottom casing 16 are cir- 
cular in shape so as to accept the connection terminals 
90 which are circular in cross section. The electrodes 
36, 38 are made of cylindrical thin plate members and 
have on their side surfaces slits 36B, 38B extended in 
the axial directions. Also, the contact portions 36A, 38A 
whose cross sections are small are formed at the en- 
trances of the electrodes 36, 38. 

As described above, the output terminals of the bat- 
tery pack, i.e., the electrodes 36, 38 are disposed within 
the apertures or concave portions formed on the outer 
surface of the battery pack 10. Therefore, short- 
circuiting the two output terminals 36, 38 by contact with 
products made of conductive metal material such as key 
ring, necklace, chain or the like when the output termi- 
nals 36, 38 can be prevented. 

According to the present invention, since the output 
terminals, i.e., electrodes 36, 38 are disposed in the in- 
side of the hole 84 or apertures 172, 174 formed within 
the battery pack 10, the output terminals, i.e., electrodes 
36, 38, contact with products made of conductive metal 
materials such as key ring, necklace, chain or the like 
can be prevented. 

Furthermore, according to the present invention, 
since the output terminals, i.e., electrodes 36, 38 of the 
battery pack 10 can be protected from coming into con- 
tact with products made of conductive metal materials 
such as key ring, necklace, chain or the like, damage to 
the batteries accommodated within the battery pack 10 
resulting from a short-circuit can be prevented. 

The battery pack will be further described with ref- 
erence to FIGS. 1 9A, 1 9Band FIGS. 20A, 20B. In FIGS. 
19A, 19Band FIGS. 20A, 20B, like parts corresponding 
to those of FIG. 7, FIGS. 8A, 8B and FIGS. 9A, 9B are 
marked with the same references and therefore need 
not be described in detail. 

In the example shown in FIG. 7 and FIGS. 8A, 8B, 
the hole 84 bored through the concave portion 80 in- 
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eludes a closed bottom portion and the hole 84 tends to 
collect dust or the like. If the hole 84 collects dusts or 
the like, then an electrical connection failure frequently 
occurs between the electrodes 36, 38 of the battery pack 
10 and the connection terminals 90 of the battery charg- 
er or electrical machinery and apparatus. 

FIGS. 19A, 19B show in detail the front end portion 
of the battery pack 10. FIGS. 19A, 19B correspond to 
FIGS. 8A, 8B. FIG. 19A is a fragmentary cross-sect bnal 
view illustrative of the front end portion 16-1 of the bot- 
tom casing 16 and FIG. 1 9B is a front view thereof. 

As illustrated, the concave portions 80, 82 are 
formed on the front end portion 16-1 of the bottom cas- 
ing 16. Holes 84, 86 are respectively formed on the con- 
cave portions 80, 82. The output terminals of the com- 
bination battery, i.e., first and second electrodes 36, 38 
are disposed on the bottom surfaces of the holes 84, 86. 

The electrodes 36, 38 function as the charging elec- 
trodes when the battery pack 10 is attached to the bat- 
tery charger for charging the batteries. In contrast, the 
electrodes 36, 38 function as the power supply elec- 
trodes used when the battery pack 10 is attached to the 
electrical machinery and apparatus as the power supply. 

FIGS. 19 A, 19B show examples of structures of one 
side of the holes 84, 86 respectively formed on the con- 
cave portions 80, 82 and the first and second electrodes 
36, 38 respectively disposed on the holes 84, 86, i.e., 
the first hole 84 and the first electrode 36 disposed in 
the first hole 84. The second hole 86 and the second 
electrode 38 disposed in the second hole 86 may be ar- 
ranged similarly to the first hole 84 and the first electrode 
36 disposed in the first hole 84 shown in FIGS. 1 9A, 1 9B. 

As shown in FIGS. 19A, 19B, the concave portion 
80 has on its bottom surface formed the hole 84 of sub- 
stantially circular configuration and the first electrode 36 
is disposed along the inner surface of the first hole 84. 

Comparison of FIGS. 19A, 19B with FIGS. 8A, 8B 
reveals that, in this embodiment, an aperture 88 for dis- 
charging dusts or the like is formed on the bottom portion 
of the hole 84 and that the aperture 88 is elongated from 
the bottom portion of the hole 84 to the bottom surface 
16-3 of the bottom casing 16. 

Therefore, the hole 84 and the aperture 88 consti- 
tute a through-hole that is extended from the front end 
portion 16-1 to the bottom surface 16-3 of the bottom 
casing 16. Thus, even when dust or the like enter the 
hole 84, such dust or the like can be discharged to the 
outside of the battery pack 10 through the aperture 88 
from the bottom of the hole 84. 

FIGS. 20A, 20B show the battery pack 10 according 
to another variant, in which the aperture 88 bored 
through the bottom portion of the hole 84 is inwardly ex- 
tended to the battery pack 10. Therefore, by means of 
the aperture 88, the bottom portion of the hole 84 is cou- 
pled to the inside of the casing 18 but is not coupled to 
the outside of the casing 18. In this variant, dust or the 
like entered the hole 84 are inwardly discharged to the 
battery pack 10 through the aperture 88 from the bottom 



portion of the hole 84. 

Since dust or the like entered the hole 84 are dis- 
charged to the outside of the hole 84 through the aper- 
ture 88 from the bottom portion of the hole 84, accumu- 

s lation of dust or the like in the bottom portion of the hole 
84 can be avoided. Incidentally, as shown in FIGS. 1 9A, 
19B, it is preferred that the aperture 88 for discharging 
dust or the like is formed at the central portion of the 
bottom portion of the hole 84 and the outside surface of 

10 the discharging aperture 88 may be formed as a 
smoothly-curved surface by a chamfer treatment. Thus, 
even when dust or the like enter the bottom portion of 
the hole 84, if the connection terminal 90 shown in FIGS. 
9A, 9B is inserted into the hole 84, then dusts or the like 

'5 are pushed by the connection terminal 90 and can be 
discharged to the outside from the aperture 88 by force. 

Since dust or the like having entered the hole 84 
formed in the battery pack 1 0 to dispose therein the elec- 
trode is discharged from the discharging aperture 88 

20 bored though the aperture 84, advantageously the ac- 
cumulation of dust or the like in the bottom portion of the 
hole 84 can be prevented. 

Furthermore, since the accumulation of dust or the 
like in the hole 84 formed in the battery pack 1 0 to dis- 

25 pose therein the electrode can be prevented, advanta- 
geously an electrical connection failure resulting from 
the accumulation of dusts or the like on the hole 84 can 
be avoided. 



1. A battery pack (10) having battery means accom- 
modated therein, and adapted to cooperate with a 

35 battery charger (12) or electrical machinery or ap- 
paratus utilising the battery pack as a power source, 
said battery pack comprising: 

a casing (14, 16) for accommodating said bat- 
tery means therein; 

detection aperture means (102, 104) formed 
along a center line (X-X) of a bottom surface of 
the casing, said bottom surface being defined 
as the surface by which said battery pack con- 
45 fronts a battery pack accommodating portion of 

said battery charger or electrical machinery or 
apparatus, said detection aperture means be- 
ing adapted to receive corresponding protrud- 
ed portions formed on said battery pack accom- 
so modating portion. 

2. A battery pack (10) according to claim 1, further 
comprising a recessed portion (1 06) forming an ad- 
ditional detection aperture at a side portion of said 

55 casing (14, 16), said additbnal detection aperture 
being also adapted to receive a corresponding pro- 
truded portion formed on said battery pack accom- 
modating portion of said battery charger or electri- 
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cal machinery or apparatus. 

3. The battery pack according to claim 1 or 2, further 
comprising a locking aperture (108) formed adja- 
cent said detection aperture means (102, 104) and 
having a width dimension extending in a direction 
perpendicular to said center line (X-X), and wherein 
said detection aperture means is smaller than said 
locking aperture. 

4. The battery pack according to any one of claims 1 
to 3, wherein columnar batteries are accommodat- 
ed in two rows in said casing (14, 16) and said de- 
tection aperture means (102, 104) is disposed be- 
tween the two rows of batteries along said center 
line (X-X) of said bottom surface. 

5. The battery pack according to any one of claims 1 
to 4, further comprising information elements (130, 
1 32) disposed along said center line (X-X). 

6. The battery pack according to claim 5, wherein said 
information elements (130, 132) include a temper- 
ature detector and a voltage detector for detecting 
the remaining capacity of said battery. 

7. The battery pack according to any one of claims 1 
to 6, further comprising an identification marker 
(118A) disposed along said center line (X-X) of the 
bottom surface for indicating whether or not the bat- 
tery pack has been accommodated in an adapted 
electrical apparatus since being inserted in a bat- 
tery charger, thereby providing an indication of 
whether said battery pack is in the course of use or 
not since the battery was charged. 

8. The battery pack according to claim 7, wherein said 
identification marker includes a slidable slider (118) 
which has a protruded portion (118A). 

9. The battery pack according to any one of claims 1 
to 8, further comprising a plurality of electrodes (36, 
38) formed in said bottom portion of said casing for 
electrical connection with said battery, said elec- 
trodes functioning as charging electrodes when 
said battery pack is connected to a battery charger 
and said electrodes functioning as power supply 
electrodes when said battery pack is connected to 
an electrical apparatus; and wherein 

said detection aperture means (102, 104) pro- 
vides a means for detecting when said pack is prop- 
erly positioned in a battery charger. 

Patentanspruche 

1. Batteriepack (10) mit darin enthaltenen Batterien, 
der geeignet ist, mit einem Batterieladegerat (12) 



Oder mit elektrischen Maschinen oder Geraten zu- 
sammenzuwirken, die den Batteriepack als Strom- 
quelle benutzen, wobei dieser Batteriepack auf- 
weist: 

5 

ein Gehause (14, 16) zur Aufnahme der ge- 
nannten Batterien darin, 
Erfassungsoffnungen (102, 104), die entlang 
einer Mittefttnie (X-X) einer Unterseite des Ge- 

10 hauses ausgefuhrt sind, wobei die genannte 

Unterseite als die Oberflache des genannten 
Batteriepacks bestimmt ist, mit der dieses auf 
einen Batteriepack-Aufnahrneabschnitt des 
genannten Batterieladegerats oder elektrt- 

15 schen Gerats oder Maschine zu liegen kommt, 

wobei die genannten Erfassungsoffnungen ge- 
eignet sind, entsprechende vorspringende Ab- 
schnitte aufzunehmen, die an dem genannten 
Batteriepack-Aufnahmeabschnitt ausgefuhrt 

20 sind. 

2. Batteriepack (10) nach Anspruch 1, der weiterhin 
eine Vertiefung (106) aufweist : die an einer Stelle 
an der Seite des Gehauses (14, 16) eine zusatzli- 

25 che Erfassungsoffnung bildet, wobei diese zusatz- 
liche Erfassungsoffnung ebenfalls geeignet ist, ei- 
nen entsprechenden vorspringenden Abschnitt auf- 
zunehmen, der an dem genannten Batteriepack- 
Aufnahmeabschnitt des genannten Batterieladege- 

30 rats oder elektrischen Gerats oder Maschine aus- 
gefuhrt ist. 

3. Batteriepack nach Anspruch 1 oder 2, der weiterhin 
eine Verriegelungsoflhung (108) aufweist, die an- 

35 grenzend an die genannten Erfassungsoffnungen 
(102, 104) ausgefuhrt ist und mit ihrer Breitendi- 
mension senkrecht zu der genannten Mittellinie (X- 
X) veriauft, und wobei die genannten Erfassungs- 
offnungen kleiner sind als die genannte Verriege- 

40 lungsoffnung. 

4. Batteriepack nach einem der Anspruche 1 bis 3, bei 
dem in dem genannten Gehause (14, 16) in zwei 
Reihen zylindrische Batterien sitzen und die ge- 

45 nannten Erfassungsoffnungen (1 02, 1 04) zwischen 
den beiden Batteriereihen entlang der Mittellinie (X- 
X) der genannten Unterseite angeordnet sind. 

5. Batteriepack nach einem der Anspruche 1 bis 4, der 
50 weiterhin Informationselemente (130, 132) auf- 
weist, die entlang der Mittellinie (X-X) angeordnet 
sind. 

6. Batteriepack nach Anspruch 5, bei dem die genann- 
55 ten Informationselemente (1 30, 1 32) einen Tempe- 

raturfuhler und ein Voltmeter zur Messung der ver- 
bleibenden Kapazitat dieser Batterie umfaftt. 
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7. Batteriepack nach einem der Anspruche 1 bis 6, der 
weiterhin eine Identifikationsmarkierung (118A) 
aufweist, die entlangder Mittellinie (X-X) der Unter- 
seite angeordnet ist, um anzuzeigen, ob der Batte- 
riepack in ein geeignetes elektrisches Gerat einge- 
legt wurde Oder nicht, seitdem er in einem Batterie- 
ladegerat war, womit angezeigt wird, ob der Batte- 
riepack in Gebrauch ist Oder nicht, seit die Batterie 
geladen wurde. 

8. Batteriepack nach Anspruch 7, bei dem die genann- 
te Identifikationsmarkierung ein verschiebbares 
Gleitstuck (118) umfaGt, das einen vorspringenden 
Abschnitt (118A) aufweist. 

9. Batteriepack nach einem der Anspruche 1 bis 8, der 
weiterhin mehrere Elektroden (36, 38) aufweist, die 
in dem genannten unteren Abschnitt des genannten 
Gehauses fur die elektrische Verbindung mit der 
genannten Batterie ausgefuhrt sind, wobei diese 
Elektroden als Ladeelektroden dienen, wenn der 
genannte Batteriepack mit einem Batterieladegerat 
verbunden ist, und die genannten Elektroden als 
Stromversorgungselektroden dienen, wenn der ge- 
nannte Batteriepack mit einem elektrischen Gerat 
verbunden ist; 

und bei dem die genannten Erfassungsoffnungen 
(102, 104) ein Mittel darstellen, um zu erkennen, 
wenn der genannte Pack korrekt in ein Batteriela- 
degerat eingesetzt ist. 



Revendications 

1. Module d'accumulateurs (10)comportantun moyen 
d'accumulateurs qui y est loge, et adapts pour coo- 
perer avec un chargeur d'accumulateur (12) ou 
avec un dispositif ou appareil electrique utilisant le 
module d'accumulateurs en tant que source d'ali- 
mentation, ledit module d'accumulateurs 
comprenant : 

un Dottier (14, 16) pour y loger ledit moyen 
d'accumulateurs ; 

un moyen d'ouverture de detection (102, 104) 
forme le long d'une ligne centrale (X-X) d'une 
surface de fond du Dottier, ladite surface de 
fond etant definie comme la surface au moyen 
de laquelle ledit module d'accumulateurs est en 
contact avec une partie de reception de module 
d'accumulateurs dudit chargeur d'accumula- 
teur ou dudit dispositif ou appareil electrique, 
ledit moyen d'ouverture de detection etant 
adapte pour recevoir des parties en protube- 
rance correspondantes formees sur ladite par- 
tie de reception de module d'accumulateurs. 

2. Module d'accumulateurs (1 0) selon la revendication 



1 , comprenant en outre une partie evidee (106) for- 
mant une ouverturede detection supplementaire au 
niveau d'une partie laterale dudit boitier (14, 16), 
ladite ouverture de detection supplementaire etant 
5 egalement adapt ee pour recevoir une partie en pro- 
tuberance correspondante formee sur ladite partie 
de reception de module d'accumulateurs dudit 
chargeur d'accumulateur ou dudit dispositif ou ap- 
pareil electrique. 

10 

3. Module d'accumulateurs selon la revendication 1 
ou 2, comprenant en outre une ouverture de ver- 
rouillage (108) formee de maniere a etre adjacente 
audit moyen d'ouverture de defection (102, 104) et 

is presentant une dimension de largeur s'6tendant 
suivant une direction perpendiculaire a ladite ligne 
centrale (X-X) et dans lequel ledit moyen d'ouver- 
ture de detection est plus petit que ladite ouverture 
de verrouillage. 

20 

4. Module d'accumulateurs selon I'une quelconque 
des revendications 1 a 3, dans lequel des accumu- 
lators en forme de colonnes sont loges selon deux 
rangees dans ledit boitier (14, 16) et ledit moyen 

25 d'ouverture de detection (102 ; 104) est dispose en- 
tre les deux rangees d'accumulateurs le long de la- 
dite ligne centrale (X-X) de ladite surface de fond. 

5. Module d'accumulateurs selon I'une quelconque 
30 des revendications 1 a 4, comprenant en outre des 

elements d'information (130, 132) disposes le long 
de ladite ligne centrale (X-X). 

6. Module d'accumulateurs selon la revendication 5, 
35 dans lequel lesdits Elements d'information (130, 

1 32) incluent un detecteur de temperature et un de- 
tecteur de tension pour detecter la capacite restan- 
te dudit accumulateur. 

40 7. Module d'accumulateurs selon Tune quelconque 
des revendications 1 a 6, comprenant en outre un 
moyen de reperage d'identification (118A) dispose 
le long de ladite ligne centrale (X-X) de la surface 
de fond pour indiquer si oui ou non le module d'ac- 

45 cumulateurs a ete loge dans un appareil electrique 
adapte depuis qu'il a ete insere dans un chargeur 
d'accumulateur, pour ainsi produire une indication 
de si oui ou non ledit module d'accumulateurs est 
en cours d'utilisation depuis que I'accumulateur a 

50 etd charge. 

8. Module d'accumulateurs selon la revendication 7, 
dans lequel ledit moyen de rep6rage d'identification 
inclut un coulisseau deplacable (118) qui comporte 

55 une partie en protuberance (11 8A). 

9. Module d'accumulateurs selon I'une quelconque 
des revendications 1 a 8, comprenant en outre une 
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plurality delect rodes (36, 38) formees dans ladite 
partie de fond dudit boitier pour la connexion elec- 
trique avec iedit accumulates, lesdites electrodes 
jouant le role d'elect rodes de chargement lorsque 
Iedit module d'accumulateurs est connecte a un 5 
chargeur d'accumulateur et lesdites electrodes 
jouant le role d'electrodes d'alimentation lorsque Ie- 
dit module d'accumulateurs est connecte a un ap- 
pareil electrique ; et dans lequel 

Iedit moyen d'ouverture de detection (102, io 
104) constitue un moyen permettant de detecter 
lorsque Iedit module est positionne de maniere ap- 
propri6e dans un chargeur d'accumulateur 
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